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SPTROPTPFItlPINE COI 



Field of the inventioiit 

This iaverrtion relates to Ifae tteatinfint of diseases in which serotonin. Substance P or 
5 NemoldninAareimplicated,fore««q.le.inthetreatmentofdi«^^^^ 

hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress 

syndrome, avoidant personality disorder, premature qaculation, eating disorders, obesity. 

chemical dependencies, cluster headadie, mignune. pain, Alzheimer's disease, obsessive- 

compulsive disorder, panic disonier, memory disorders. Parkinson's disease, endocmie 
10 disordersvasospasm.cerebellarataxia,gastrointestinaltiactd^^^^ 

schizophrenia, pimenstnial syndrome, fibromyalgia syndrome, stress incontinence. 

Tourette's syndrome, trichotillomama. kleptomania, male impotence, attention deficit 

hyperactivity disorder, dironic paroxysmal hemicrania and headache. 
BadEground: 

15 The mammalian neurokinins are peptide neurotransmitters found in the peripheral and 

central nervous systems. TTie three principal neurokinins are Substance P (SP). Neurokinin A 
(NKA)andNeuKAixnnB(NKB). N-terminally extended forms of at least NKA are known. 
Three receptor types are known for the principal neurokinins. Based upon their relative 
sdectivities for the neurokinins SP. NKA and NKB, the receptors are classified as neurokinin 
20 1 (NKi), neurokinin 2 (NKa) and neurokinin 3 (NK3) receptors, respectively. In the 
periphery, SP and NKA are localized in C-afferent sensory neurons, which neurons are 
characterized by non-myelinated nerve endings known as C-fibers. and are released by 
selective depolarization of these neurons, or selective stimulation of the C-fibers. C-Fibers 
are located in the airway epithelium, and the tachykinins are known to cause profound effects 
25 which clearly paraUel many of the symptoms observed in asthmatics. The effects of release 
or introduction of tachykinins in mammalian airways include bronchoconstriction, increased 
microvascular penneabiUty, vasodilation, increased mucus secretion and activation of mast 
cells. Neurokinin antagonists that interact with NK,. NKj and NK3 receptors, having different 
chemical structures have been described. Particularly international publications WO 
30 98/07722, WO 96/39383 and WO 98/25617, and regional pubUcations EP 428434. EP 
474561, EP 515240 and EP 559538 disclose the preparation of a variety of chemical 
structures. 
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NKi activity is also implicated in depression and anxiety» mice with genetically altered 
NKi receptors have decreased anxiety related behavior (Santarelli, L., eL al^ Proc. Nat, Acad. 

Sd. (2001), 98, 1912) and NKi antagonists have been r^orted to be effective in an animal 

model of depression (Papp, M., et al, Behav. Bi^nRes. (2000), 1 15, 19). 
5 Serotonin Selective Reuptake InhiWtors (SSRIs) are widely used for the treatment of 

major depressive disorder (MDD) and are conadered well-tolerated and easily admmistered. 

SSRIs, however, have a delayed onset of action, are associated with undesirable side effects, 

such sexual dysfunction, and are ineffective in perhaps 30% of patients (M. J. Gitlin, MJ, J . 

Clm. Psych,, 55, 406^13, 1994). 
10 Compounds vdth dual action as NKi antagonists and serotonin reuptake inhibitors 

may, thexefore provide a new class of antidepressants. Indeed, compounds combining NKi 

antagonism and serotonin reuptake inhibition have been described (Ryckmans, T., et aLy 

Bioorg. Med. Chem. Lett. (2002), 12, 261) 

Description of the Invration: 
15 This invention coin|»ises novel spiropiperidine derivatives having dual NKi 

antagonist activity and SSRI activity, pharmaceuticsd compo^tions contmning such 

compounds and methods of using such compounds to treat central nervous system (CNS) and 

other disorders. 

Compounds of the present invention are those in accord with structural diagram I: 




I 



wherein: 

R^ at each occurrence is a moiety independently selected from CN, CF3 PCF3, 
OCHF2, halogen, CMslkyl, Q^alkenyl, C^alkynyl, R^ R^ SK\ ^lR»R^ CHaNR'R', OR^ and 
CH20R^ where R', R**, and R*' are independently at each occurrence selected from hydrogen, 
25 Ci-fialkyl, , C(0)R^ C(0)NHR^ C02R^ or R" and may together be (CH2)jG(CH2)k or 
G(CH2)jG where G is oxygen, j is 1 , 2, 3 or 4, k is 0, 1 or 2; R"* at each occurrence is 
independently selected from Ci^alkyl; 

R^ is selected from hydrogen and Cinsslkyl; 
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is selected firam hydrogen, C|.«alkyl, and 

at each occurrence is independently selected from hydrogen, CN, CF3 .OCF3, 
OCHF2, halogen. C„alkyl, C«alkei^l. C«alkynyl, K\ K\ SR". NR'R\ CllW^\ 0R% 
CH20R^ and, where R*. R^ and R' are independently at each occurrence selected from 
5 hydrogen,C,^UC(0)R*.C(0)NHR'.CQ2R',orR''andR''maytogetherbe 

(CH2)jG(CH2)k or GCWjG where G is oxygen, j is 1, 2, 3 or 4, k is 0. 1 or 2, wherein R** at 
each occurrence is independendy sdected from Ci^ailQrU 

mis 1,2 or 3; 
nis0,l,2or3; 

10 in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 
Particular compound of the invrailion are Aose wherein: 

r' at each occurrence is independenfly sdected from CN, Cealkyl and C^jallcoxy and 
mis 1,2 or 3; 

R^ and R* are independrady selected from hydrogen and Ci^alkyl, and 
15 R" at each occurrence is independaxtty selected from halogen where n is 1 or 2; 

in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 
More particular compound of the invention are those wherein: 
R* at each occurrence is indqwndenHy selected Scam CN. ethyl and methoxy and m is 
1, 2 <»r 3; 

20 R^ and R' aie independently selected from hydrogen and methyl, and 

R* at each occurroace is independently selected from halogen where n is 1 or 2; 

in vivo-hydrolysable precursors tiiereof, and pharmaceutically-acceptable salts diereof. 

Most particular compounds of the invention are selected from: 
l-N-methyl-4-(3,4-dichloiophenyl)-4-(3-(3-cyanon««)hth-l-ylK3-oxo-2-N-me1hyl-2- 

25 az£^p-l-yl))piperidine; 

l-N-methyl-4-{3,4-dichlorophenyl)-4-(3-(3-cyano-2-mea»oxynaph1h-l-yl)-(3-oxo-2- 

N-mediyl-2-azaprop-l-yl))piperidine; 

4-(3,4-Dichlorophaiyl)-4.(3-(3-cyano-2-meai03qmaph1h-l-yl)-3-oxo-2-azaprop-l- 

yl)piperidine; 

30 i-N-mediyl-4-(3,4-dichlorophenyl)-4-(3-(3-cyano-2-methoxynaphth-l-yl)-3-oxo-2- 

aziq[Hrop-l -yl)piperidine; 

4-(4-chlorophenylHK3-(3-cyano-2-methoxynaphth-l-yl)-3-oxo-2-azaprop-l- 

yl)piperidine; 
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l-N-melhyM-(4-chlorophenyi)-4^K3-cyano-2^^ 

azaprop-I -yl)piperidiiie; 

l.NK2-methoxyethyl)-4^4-chloiophenylH-(3<3-cyano-2-^^ 

oxo-2-azaprop-l-yl) piperidine; 
5. 4<3.4rdicMorophenylH-(3K3-cyano-2,4-dimeth^ 

yl)pLperidine; 

4<3,4HiicWorophenyl)-4-(3<3'^yano-2-elhyliiaph 

yl)piperidine, and 

l-N-methyl-4-(3,4-dichIorophenyl)-4-(3<3-cyano-2-e%liiaph^^ 

10 a2aprop-l-yl)piperidine, 

and phannaceuticaUy-acceptable salts thereof. 

Pharmacei]tically*>acceptable salts of compounds in accord with structural diagram I 
include those made with inorganic or organic acids which afford a physiologically-acceptable 
anion, such as with, for example, hydrochloric, hydrobromic, sulfuric, phosphoric, 

15 methanesulfonic, s\ilfamic, para-toluenesulfonic, acetic, citric, lactic, tartaric, malonic, 
fiimaric, ethanesulfonic, benzenesidfonic, cyclohexylsulfamic, salicyclic and quinic acids. 

In order to use a compoimd in accord with structural diagram I or an in vivo- 
hydroly sable precursor or a pharmaceutically-acceptable salt thereof for the therapeutic 
treatment or prophylactic treatment of mammals including humans, it is normally formulated 

20 in accordance with standard pharmaceutical practice as a pharmaceutical composition. 

Therefore, another aspect the present invention is a pharmaceutical composition 
comprising a compound in accord with structural diagram I, an in vivo-hydrolysable precursor 
or a pharmaceutically-acceptable salt thereof and a pharmaceutically-acceptable carrier. 
Pharmaceutical compositions of this invention may be administered in standard 

25 maimer for the disease condition that it is desired to treat, for example by oral, topical, 

parenteral, buccal, nasal, vaginal or rectal administration or by inhalation or insufiQation. For 
these purposes the compounds of this invoation may be formulated by means known in the art 
into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions, 
emulsions, creams, ointments, gels, nasal sprays, siq>positories, finely divided powders or 

30 aerosols or nebxilisers for inhalation, and for parenteral use (including intravenous, 
intramuscular or infusion) sterile aqueous or oily solutions or suspensions or sterile 
emulsions. 
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In addition to the compoxuids of the present invention the pharmaceutical composition 
of this invention may also contain, or be co-administered (simultaneously or sequentially) 
with, one or more phaimacological agents of value in treating one or more disease conditions 
refeired to herein. 

5 The pharmaceutical compositions of this invention will normally be administered to 

humans so that, for example, a daily dose of 0.01 to 25 mg/kg body weight (and preferably of 
0.1 to 5 mg/kg body weight) is received. This daily dose may be pven in divided doses as 
necessary^ the precise amount of the compound received and the route of administration 
depending on the weight, age and sex of the patient being treated and on the particidar disease 
10 condition being treated according to principles known in the art 

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this 
invention. For example a tablet or capsule for oral administration may conveniently contain 
up to 250 mg (and typically 5 to 100 mg) of a compound in accord with structural diagram I 
or a pharmaceutically-acceptable salt thereof. In another example, for administration by 
1 5 inhalation, a compoimd in accord with structural diagram 1 or an in vivo-hydrolysable 

precursor or a pharmaceutically-acceptable salt tiiereof may be administered in a daily dosage 
range of 5 to 100 mg, in a single dose or divided into two to four daily doses. In a further 
example, for admixustration by intravenous or intramuscular injection or infusion, a sterile 
solution or siispension containmg up to 10% wAv (and typically 5% w/w) of a compound in 
20 accord with structural diagram I or an in vivo-hydrolysable precursor or a pharmaceutically- 
acceptable salt thereof may be used. 

Yet a further aspect of the present invention is a method of treating a disease condition 
wherein antagonism of NKi receptors in combination with SSRI activity is beneficial which 
method comprises administering to a wann-blooded aiumal an effective amount of a 
25 compound in accord with structural diagram I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt tiiereof. The present invention also provides the use of a 
compound in accord with structural diagram I or an in vivo-hydrolysable precursor or a 
pbarmaceutically-acceptable salt tiiereof in the preparation of a medicament for use in a 
disease condition wherein antagonism of the NK| receptors and SSRI activity is beneficial. 
30 The present invention also relates to a method for treating a disorder or condition 

selected from hypertension, depression in cancer patients, depression in Parkinson's patients, 
postmyocardial infarction depression, subsyndromal symptomatic depression, depression in 
infertile women, pediatric depression, major depression, single episode depression, recuirent 
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depiession, child abuse induced depression, post partum depression, generalized anxiety 
disorder, agor^hobia. social phobia, simple phobias, posttraumatic stress syndrome, 
avoidant personality disorder, premature ejaculation, anorexia nervosa, bulimia nervosa, 
obesity, addictions to alcohol, cocaine, heroin, phenobarbital, nicotine or benzodiazepines; 
5 cluster headache, migraine, pain, Ahsheimefs disease, obsessive-compulsive disorder, panic 
disorder, dementia, amnestic disorders, age-related cognitive decline, dementia in Parkinson's 
disease, neuioleptic-induced parkinsonism, tardive dyskinesias, hyperprolactinaemia, 
vasospasm, cerebral vasculature vasospasm, cerebellar ataxia, gastrointestinal tract disorders, 
negative symptoms of schizophrema, premenstrual syndrome, fibromyalgia syndrome, stress 
1 0 incontinence, Tourette^s syndrome, trichotillomania, kleptomania, male impotence, attention 
deficit hyperactivity disorder, chronic paroxysmal hemicrania and headache associated with 
vascular disorders in a mammal, comprising administering an effective amount of a 
compound in accord with structural diagram I or a pharmaceutically-acceptable salt thereof 
effective in treating such disorder or condition and a pharmaceutically-acceptable carrier. 
1 5 The present invention also relates to a pharmaceutical composition for treating a 

disorder or condition selected fi-om hypertension, depression (e.g., depression in cancer 
patients, depression in Parkinson's patients, postmyocardial infarction depression, 
subsyndromal symptomatic depression, depression in mfertile women, pediatric depression, 
major depression, single episode depression, recurrent depression, child abuse induced 
20 depression, and post partum depression), generalized anxiety disorder, phobias (e.g., 

agoraphobia, social phobia and simple phobias), posttraumatic stress syndrome, avoidant 
personality disorder, premature ejaculation, eating disorders (e,g,, anorexia nervosa and 
bulimia nervosa), obesity, chemical dependencies (e.g., addictions to alcohol, cocaine, heroin, 
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain, Alzheimer's 
25 disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g., dementia, 
amnestic disorders, and age-related cognitive declme (ARCD)), Parkinson's diseases (e.g., 
dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias), 
endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particularly in the cerebral 
vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving changes in motility 
30 and secretion), negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia 
syndrome, stress incontinence, Tourette's syndrome, trichotillomania, kleptomania, male 
impotence, attention deficit hyperactivity disorder (ADHD), chronic paroxysmal hemicrania 
and headache (associated with vascxilar disorders) in a mammal, preferably a human, 
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compriang an eflfective amount of a compound in a«»ord wifli structural diagram 1 or a 
phaimaceutically-acceptable salt thereof effective in treating such disorder or condition and a 
phannaceutically-acceptable carrier. 

Con^uDds in accord with structural diagram I and their in vivo-hydrolysable 
5 precursorsorapharmaceuticaUy-aoceptablesaltsmaybemadebyprocessesasdescribedand 

exemplified herein and by processes similar thereto and by processes known in the chemical 
art If not commercially available, starting materials for these processes may be made by 
procedures which are selected from the chemical art using techniques wMch are similar or 

analogous to the syndieas of known compounds. 
10 Pharmaceutically-acceptable salts may be prepared from the corresponding acid in a 

conventional manner. Non-phaimaceutically-acceptable satts may be useful as intermediates 
and as such are anothn aspect of ^ {nesent invention. 

It is well known in the art how to prepare optically-active forms (for example, by 
resolution of the racemic form or by synthesis from optically^ve starting materials) and all 
1 5 opticaUy active frmns, enantiomers are compounds of this invention. 

The foUowing biolo^cal test mediods, data and Examples serve to iUustrate and 
frirtfaer describe the invention. 

The utili^ of a compound of the invention or an in vivo-hydrolysable precursor or a 
idnnnaceutically-acceptable salt thereof (hereinafter, collectively referred to as a 
20 "Compound") may be demonstrated by standard tests and clinical studies, including those 
disclosed in the publications described below. 
Biological Assays: 

Frozen membrane preparations of a stably transfected HEK293 cell line expressing 
25 human 5-HTT receptors were purchased from Receptor Biology (PerkkiEhner). Frozen 

alliquots wctc rapidly thawed, homogenized, and diluted in assay buffer (AB) containing 50 
mM TRIS-HCL, 120 mM NaCl, 5 mM KCl and adjusted to pH 7.4 with NaOH. Final protem 
concentration was 40 pg/ml. Test compounds were evaluated in competition assays utiilizing 
['H|-Imipramine Hydrochloride purchased from NEN (PerkinEhner) as the radioligand. The 
30 stock radioligand was diluted with AB for a final concentration of approximately 2 nM. Kd 
for [^H]-Imipramine Hydrochloride was determined to be 2,7 nM. The competition assays 
were performed on 96-well assay plates - two drugs per plate. Ten serial dilutions (normally 1 
HM to 38 pM final concentration) from stock 10 mM solutions of compounds prepared in 
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DMSO. AU serial diiutions were made iisiiig 20% DMSO. DMSO content in assay is less than 
1%. Incubaticm mixtures were prepared in quadtupUcate in 96-weU plates (Costar). Final 
assay volumes per well were 10 |jI compound/nDnspedfic/conttol (1% DMSO). 20 |il 
membranes, 20 pi [3H]-Imipranmie Hydrochloride, and 150 pi AB. Specific binding was 
5 defined by using 10 pM Imipramme. The binding reaction was initiated by adding membranes 
immediately after adding flie radioUgand to wells containing buffer plus either test compound, 
nonspecific, or control. The assay plates were placed on a plate shaker and shaken for thirty 
minutes v*ile the reactions readied equUibrium. The plates were then filtered through 
Beckman GF/B filters, presoaked m 6% PEI, using aPackard Filtermate 196. FUters were 
10 washed 5x with 0.2 ml ice^ld wash buffer (5 mM Tris HCl, pH 7.4.) After filters dried. 35 
111 of Microscint20 (Packard) was added to each welL The plates were then counted on a 
Packard TopCount to detemiine CPM's per well Ki values were determined for each test 
compound ufilizang the graphic and analytical software padcage, GraphPad Prism. 
NK. FLTPR Assay u sinp FliiD-4 EWe: 
15 FLIPR assays are performed widi a device marketed by Molecular Devices, Inc.. 

deigned to precisely measure cellular fluorescence m a high throughput whole-cell assay. 
(Schroeder et al., J. Biomolecular Screening, 1(2). p 75-80, 1996). 

Compounds ww evaluated for potency in blocking tihe response of U373 cells to the 
NKi receptor agpnist Acetyl-[Arg', Sai^, Met(02)"]-Substance P (ASMSP) uang a FLIPR 
20 instrument 

U373 cells were loaded with Fluo-4 dye (IVfolecular Probes) for 45 min at 37 "C and 
e3q)0sed to graded concentrations of compounds for 15 mm at room temperature before being 
challenged with 10 nM - 12 nM ASMSP (an ^proximately ECso concentration). Re^nses 
were measured as the peak relative fluorescence after agonist addition. pICsos were 
25 calculated fiom elevwi-point concentration-response curves for each compound. 
ReacMits: 

Cell culture medium: 

Eagle's MEM with Earle's salts and 1-glutamine (500 mL) CeUgro lO-OlO-CV 

Non-essential ammo acids, 100 x (5 mL) CeUgro 25-025-CI 

30 Sodium pyruvate, 100 mM (5 mL) CeUgro 25-000-CI 

L-Glutamine,200mM(5mL) CeUgro 25-005-CI 

FBS(50mL) CeUgro 35-01 0-CV 

rail harveaf^ n p reaemts: 
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DPBS, lxwithoutCa-&Mg- CeUgto21-031.CV 

lxTiypsin-EDTA(0.5% Trypsin. 0.53%EDTA-4Na) CeUgro 25-052-01 
rM piiij^np medium; 

UltraCULTURE. BioWhittaker 12-725F 

5 lX31utainme.200niM(5inU500niL) CeUgro 25-005-01 
Wnrlqn p buffer: 

lOx Hank's balanced sah solution (100 mL/L) Gibco 14065-056 

HEPES buffer 1 M (15 mL/L, [final] 15 mM) Cellgto 25-060-CI 

Probenecid (0.71g dissolved in 6 mL 1 M NaOH for IL, 

^ ,^ ... Sigma P-8761 

10 [final] 2.5 taM) 

DDH2O to ,1 L, adjust pH to 7.4 with NaOH 
Dye solution: 

Fluo-4, AM dye. Molecular Probes F-14201. 50 ng lyophilized dye is dissolved in 23 pi 
DMSO plus 23 pL Pluronic F-127 (Molecular Probes P-3000). Tte 46 \xL of solubilized 
15 fluo-4 dye is then added to 10 mL of working buffer solution to provide a working dye 

concentration of 5 jjM. Each 10 mLof dUuted dye is suffici«it for a384-well-plate of ceUs at 

25 iiLporweU. 

Agonist: 

AcetyHArg*, Sar*, Met(02)"]-Substance P (ASMSP) 
20 Stock solution of 3.33x10-* M. Dissolve 100 mg in 3.05 mL DMSO and store in aliquots at 
4»C 

Miscellaneous: 
DMSO (to dissolve compounds and for tqj wash) 
Cell culture ""H platinp procedures: 

25 U373 cells were grown in cell culture medium described above (30 mL per T-1 50 

flask) and harvested when confluent as foUows. Medium was removed by aspiration and cells 
were washed with 12 mL DPBS, Ix without Ca^ and Mg**. The DPBS was aspirated and 
replaced with 3 mL trypsin -EDTA. The ceUs plus trypsin/EDTA were incubated about 2 
minutes at room temperature, until the ceUs detached firom the flask. The harvesting reaction 

30 was quenched by addition of 9 mL culture medium and cells were resuspended by trituration. 
Cells were passaged at a transfer density of 1 :4 every four days. For experiments, cells were 
counted, peUeted by centrifugation at 400 x g for 5 min and resuspended in cell plating 
medium at a density of 480,000 ceUs/mL. 25 \iL of this cell suspension was added to each 
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weU of a black-walled 384-wen plate (Falcon Miciotest. 35 3962) using a Labsystems 
Multidrop 384 to give 12.000 cells per welL Plates were incubated at 37 overnight 
(minimum 15 h, mawmum23 h) b^re use. 
f .MY^im^ and agonist nrenaration: 
5 Compounds were dissolved in DMSO at a concentration of 10 mM and 120 pL of 

these solutions were transferred to the first well (column 1) of each row of a 96-well. round- 
bottomed, polypropylene storage plate (Costar 3365). Compounds on two such plates were 
then serially dUuted amultaneously in DMSO using a Biomek 2000. 4 iiL of each dilution 
was transferred to a deep well plate (Beckman Coulter 267006) which had been prepared 
10 previously to commn 400 |iL of fteshly made working buffer in each weU. Concentrations 
resulting from this procedure are shown in Table 1 . The final compound concentrations in the 
assay span 11 points, between 10 nM and 0.1 nM, in half-log increments. 

Table 1. Concentrations of compound and DMSO in various wells of a 
96-wdl plate after serial dilution using Biomek 2000 



Column number 


Compound DMSO 




(Molarity) (%) 


1 


le-4 1 


2 


3e-5 1 


3 


le-5 1 


4 


3e-6 1 


5 


le-6 1 


6 


3e-7 1 


7 


le-7 1 


8 


3e-8 1 


9 


lc-8 .1 


10 


3e-9 1 


11 


le-9 1 


12 


none 1 



15 



The contents of the deep wdls were mixed, and 45 pL of each dilution were 
transferred - in duplicate - to a 384-well polypropylene compound loading plate (Fisher 12- 
565-507) so that the 384-weU plate contained dupUcates of each of the compounds fix>m both 
96-weU plates in the concentrations shown in table 1 . Columns 23 & 24 of the plate contain 
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^compoundand serve as controls. WeUs A -N in columns 23 and 24 were loaded vath 
agonistonlyandthereforerepresentftemaximaliesponse. Wells O - P in coiunu.s 23 and 
24 were loaded vdth only buffer, no agonist, and therefore represent the minimum response. 

An ASMSP agonist loading plate was made by taking stock concentration of ASMSP 
anddilulinginworkinEbu^to^aconcentrationof3.3xlO-«M. 45 nL of this solution 
were transferred to all weUs of a 384-weU polypropylene agonist loading plate (Fisher 12- 
565-507) except weUs 023. 024, P23 & P24 which contained buffer alone and served as 
unstimulated controls. 
j\yi f } .nadinff cells and aHHinp compound: 

For each 384-weU assay plate of cells, 10 mL of diluted Fluo-4 dye was prepared as 
statedaboveinihe methods/reagents section. First. each 384-weU ceU plate was washed once 
with working buffer on a CCS Packard plate washer. Any remaining post-wash buffer m the 
v«Us was removed by hand and 25 per well of Fluo-4 dye was added using a Labsystems 
Multidrop 384. The ceU plate was returned to a 37 »C incubator for 45 min to allow the dye to 
15 permeate the cells. After 45 minof dye loading, the cell plates were washed twice with 

workingbuffer.leavinga30pLvolumeofbufferineachwell. 5 mL of compound dilutions 
were transferred ficom the compound plate to the ceU plate using a PlateMate Assay plates 
were incubated in the presence oifconqjound for 1 5 min at room temperature in the dark, and 
then loaded onto FLIPR. 
20 Recording resnonses in FLIPR; 

After the 15 min compound pre-incubation, the plates were loaded onto the FLIPR 
instrument, 15 nL of ASMSP agonist was added and die ceUular response to the agonist was 
recorded for 90 seconds. The response is measured as the peak relative fluorescence after 
agonist addition. 

25 patft analysis! 

Results contained in the ^tat files generated by FLIPR were pasted into an Excel 
analysis template and. after outiiers were excluded, ICjo values were calculated within the 
template using XLfit. hidividual ICjo values were reported, along with pICjo. When the two 
ICso's obtained for a compound differed by more than 3-fold that compound was assayed one 
30 or two more times to re-determine the value. 

Table 2 shows results obtained by the biological test described herein for 
representative compounds of fhe present invention. 
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Table2. 



Ex. 

NO. 




FUPR Results 
ICso(M^ 


1 






2 




5.11 


3 


7.15 


1.59 


4 


23.0 


4.57 


5 


40.0 


5.96 


6 


117 


10.4 


8 


8.10 


0.68 


9 


30.0 





The invention is iUustiated by. but not limited to, the following exaniples in which 
descriptions, where appUcable and unless otherwise staled, the foUowing terms, abbreviations 

5 and conditions are used: 

aq.. aqueous; atm. atmospheric pressure; BOC. 1,1-dimethylethoxycarbonyl; DCM. 
dichloromethane; DMF, N J^-dimethylformamide; DMSO. dimethyl sulfoxide; EtOH, 
ethanoU Et20. diethyl ether; EtOAc. ethyl acetate; h. hour(s); HPLC, high pressure Uquid 
chromatography; HOBT. l-hydroxybenzotriazole; MeOH, methanol; nrin, minutes; ^4S, mass 

10 spectrum; NMR, nuclear magnetic resonance; psi, pounds per square inch; RT, room 
temperature; saL, saturated; TEA, triethytemine; TFA. trifluoroacetio acid; THF, 
tetrahydrofiuan. 

Temperatures are given in degrees Celsius ( »C); unless otiierwise stated, operations 
were carried out at room or ambient temperature (18-25 °C). 
1 5 Organic sohitions wece dried over anhydrous sodium or nmgnesimn sulfate; 

evaporation of solvent was carried out using a rotary evaporator under reduced pressure (4.5- 
30 mm Hg) witii a bath temperature of to 60 *C. 

Chromatogr^y means flash column chromatography on silica gel unless otherwise 
noted; solvent mixture compositions are given as volume percentages or volume ratios. 
20 When given, NMR data is in tiie form of delta values for major diagnostic protons 

(given in parts per million (ppm) relative to tetrametiiylsUane as an internal standard) 
. determined at 300 MHz. 

Melting points are unctxcrected. 
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Mass spectra (MS) were obtained usang an antomated system with atmospheric 
pressure chemical ionization (APCI) unless otherwise indicated. Masses corresponding to the 
major isotopic component, or 4e lowest mass for compounds with multiple masses with 
nearly equivalent abundance Gsotope splitting, are reported. 
5 Where xioted fliat a find compound was converted to the citrate salt, the free base was 

dissolved in meaianoU DCM. or acetomtiile, combined with citric acid (1.0 equivalents) in 
methanol, concentmted under reduced pressure and dried under vacuum (25-60 "Q. When 
indicated that the satt was isolated by filtration from EtjO. the citrate salt of the compound 
was stirred in EX2O for 4-1 8 h, recovered by filtration, washed wi& EtaO. and dried under 
16 vacuum (25-60 "C). 
Examples: 

Example 1: i->J-Methvl-4-f 3 A-Htelilnmphenvn-4-f3-(3-CYanonaphth-1-YlH3-oxo-2-^^ 

P^hyi-'^-a^pimp-l -vH'tpiperidine. 

The title compound of flie following structure 

I 



15 




was prepared as a citrate hemihydrate, as foUows. A solution containing 3-cyano-l-naphthoyl 
chloride (as described in US patent 6.365,602) (141.2 mg, 0.655 mmol) and dry DCM (2 mL) 
was added in portions (0.25 mL) to a stirred solution containing l.N-methyl-4-(3,4- 
dichlorophenyl)-4-(N-methylaminomeaiyl)piperidine (195.5 mg, 0,681 mmol), TEA (0.13 
20 mL), and dry DCM (5 mL) at RT. After 72h, the mixture was partitioned between DCM and 
IM aq. HOAc, the organic layer was rranoved, and ±s aqueous layer extracted with 
additional DCM (4X). The organic extracts were combined, washed (sat aq. NaHCOa), dried, 
filtered, and concentrated. The residue was purified by chromatography (2-10% MeOH-DCM 
w/0.5% aq. NH3) and crystaUization (DCM-hexane), converted to the dtrate salt and isolated 
25 by filtration from EtiO to give the title compound as a white powder. MS m/z 466 (M+H). 
Analysis for C2«H27Cl2N30 . 1.0 C6H8O7 . 0.5 H2O: Calculated: C, 57.58; a 5.13; N, 6.29. 
Found: C. 57.42; H, 5.05; N, 6.24. 

The requisite l.N-methyl-4.(3,4-dichlorophenyl)-4-(N-methylaminomethyl)piperidine 

was prepared as follows: 
30 a) l.N-Methyl-4-(3,4-dichlorophenyl)-4-(N-methylaminomethyl)piperidine. 
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A solution contamii^ l-N-melhyl-4-(3,4-didilorophenyl)-4- 
(ethoxycarbonylaminomethyl) piperidine Cl.14 g, 6.2 mmol) and dry THF (20 mL) was added 
to a UAIH4 and THF (40 mL) mixture at room temperature. The mixture was boiled under 
reflux for Ih, cooled to RT, and caiefuUy treated with Na2S04 . 10 H2O (in portions) until no 
5 further gas evolution was noted. The mixture was stirred at RT for 18h, filtered, and ihe solids 
wadied with additional THF and toluoie. The filtrates and washmgs were combined and 
concentrated to give the title compound as a light-yeUow soUd. The material was used without 
fiirtiiBr purification. MS m/z 287 (M+K). 

b) l-Me1hyl-4-(3,4-di<*lorophenyl)-4-(ethoxycarbonylaminome(hyl)piperidine 

10 A solution containing l-N-methyl-4-aminomethyl-4-(3,4-dichlorophenyl)piperidine 

(2.13 g, 7.80 mmol), TEA (1.36 mL). and dry DCM (15 mL) was cooled (ice bath), and a 
solution containing ethyl chlorofonnate (0.93 mL) and DCM (5 mL) was added dropwise 
over 20 min. After 40 min, cooling was removed and the solution was stirred at RT for an 
additional 3h. The reaction was diluted witii additional DCM, washed witii sat. aq. NaHCOs 

15 and brine, dried, filtered and conc«itrated. The residue was purified by chromatography (5- 
10% MeOH/DCM) to give the titie compound as a viscous oiL MS m/z 345 ^+H). 

c) l-N-Metiiyl-4-aminomethyl-4-(3,4-dichlorophenyl)piperidine 

A mixture containing l-NHnetiiyl-4-(3,4-dichlorophenyl)-4-cyanopiperidine (2.1 g, 
7.8 mmol), Raney Ni catalyst (1 g of 50% aq. slurry), EtOH (SO mL), and ammomnm 
20 hydroxide (25 mL) was placed under a hydrogen atmosphere (50 psi) and agitated (Parr 

^paratus) for 18 h. The mixture was filtered tioough diatomaceous eartii and concentrated to 
give the titie compound as a viscous oil that was used without further purification. MS m/z 
273 (M+H). 

d) l-N-Methyl-4-(3,4-dichlorophenyl)-4-cyanopiperidine. 

25 According to procedures given in J. Met. Chem., 20, 771 (1983); ibid., 23, 73 (1 986), a 

mixture containing 3,4-dichlorophenylacetonitrile (4.9 g, 26.44 mmol), N-methyl-bis-(2- 
chloroethyl)amine hydrochloride (5.1 g, 26.49 mmol), hexadecyltributylphosphonium 
bromide (0.72g, 1.43 mmol), and 50% aq. sodium hydroxide (30 mL) was heated at 100 •€ 
for 1 hour, allowed to cool, treated witii water (100 mL), and extracted with Et20 (3X). The 

30 ether extracts were combmed, washed with water (IX), and extracted witii IN aq. HCl (5X). 
The acidic extracts were washed with EtaO, neutralized with solid sodium carbonate, and 
extracted witii EtzO (2X). The eflier extracts were dried, filtered and concentrated. Hie 
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residiud oU was purified by cbiomatogr^hy (0.5-2% MeOH^CM) to give ibe title 
conqpound as a yellow ml. MS m/z 269 CM+H). 

Example 2: 1-N-Mefevl-4-(-*-A-dichlorophe n vlV4-f3-f3-cvano-2-me1hoxYnaphth^ 

S 9xo-2-N-nie **«Y'-'^-°^''F"P-^ -vmpiperidine. 

The ti^ compound of flie following structure 

I 



20 




was prepared as a citrate hydrate, as fiaUows. A solution containing 3-cyano-2-methoxy-l- 
naphthoyl chloride (described in international publication WO 00/20389) (1 5 1.9 mg, 0.61 8 
10 mmol) and dry DCM P mL) was added in portions (0.25 roL) to a stirred solution containing 
l.N-metivl-4-(3,4-dichlorophenyl)-4-(N-me&ylaminomethyl)piperidine (183.3 mg, 0.638 
mmoD, TEA (0.12 mL), and dry DCM (5 mL) at RT. After 72h. the mixture was partitioned 
between DCM and IM aq. HOAc, the organic layer was removed, and the aqueous layer 
extracted with additional DCM (4X). The organic extracts were combined, washed (sat. aq. 
1 5 NaHCOs), dried, filtered, and concentrated. The residue was purified by chromatography (2- 
10% MeOH-DCM w/0.5% aq. NH3), converted to the citrate salt and isolated by filtration 
ftom Et20 to give the title compound (white powder) as a mbcture of (E) and (Z) amides. MS 
m/z 496 (M+H). Analysis for C27H27CI2N3O2 . 1.0 CfiHgO, . 1.0 H2O: Calculated: C. 56.10; H, 
5.28; N, 5.95. Found: C, 56.44; H, 5.10; N, 5.98. 



|?y5B^pte ■•^! 4.f3.4-Dicblomphenvn-4-(3 - r^-evano-2-methoxvnaohth-l-vn-3-oxo-?: 
fliy^ prftp-1 -vnpjperidine. 

The title compound of the following structure 




25 was prepared as a citrate, as follows. A solution containing l-N-BOC-4-(3,4- 

dicmorophenyl)-4-(3-(3-cyano-2-melhoxynaphfli-l-yl>3-oxo-2-a2aprop-l-yl)piperidm^ 
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mg, 0.S79 mmol) and DCM (5 mL) vms stined at room temperatme and TFA (S mL) was 
slowfy added. After 18 h, the solution was concentrated, and the residue partitioned between 
DCM and sat. aq. NaHCOs. The organic layer was removed and the basic aqueous layer was 
extracted with addiidonal DCM (2X). The organic retracts were combined, dried, filtered, and 
5 concentrated. The residue was purified by chromatography (0-5% MeOH/DCM w/O.S% aq. 
NHa) and converted to &e citrate salt to give the title compound as a white powder. MS m/z 
468 (M+H). 

The requisite l-N-BOC-4-(3,4-dichlorophenyl)-4<3-(3H:yano-2-methoxynaphth-l^ 
3-oxo*2-az^rop-l-*yl)pipaidine was prq>ared as follows: 
10 a) l-N-BOC-4<3,4-dicWorophenyl)-4-(3-(3-q^o-2-mefhax 
l-yl)piperidine. 

To a sthred solution containing l-N-BOC-4-aminomethyl-4-(3,4- 
dichiorophenyl)piperidine (260.8 mg, 0.726 nomol), 3-cyano-2-methoxy-l -naphthoic acid 
(164.6 mg, 0.724 mmol), HOBT hydrate Q90 mg, 1.89 mmol), N-methylmoipholine (0.17 

IS mL), and DCM (IS mL) was added l-<3-<dimethylamino)propyl*3-e&ylcarbodiimide 
hydrochloride (215.5 mg, 1.12 nomol). After 72h, the mixture was diluted widi 30% 
hexane/EtOAc, washed successively wift water (2X), 0.1 N aq. HCl (2X), sat. aq. NaHCOa, 
dried, filtered, and concentrated. The residue was purified by chromatogmphy (0-1% 
MeOH/DCM) to pve the title compound as a white, foamy solid* MS m/z 468 . 

20 b) l-N-BOC-4-aimnometfayl-4-(3,4-didilorophrayl)pipmdine 

A mixture containing l-N-BOC-4-(3,4-dichlorophenyl>4-cyanopiperidine (5.25 g, 
14.78 mmol), Raney Ni catalyst (5g of 50% aq. sluny), EtOH (175 mL), and ammonium 
hydroxide (88 mL) was placed under a hydrogra atmosphere (SO psi) and agitated (Pair 
apparatus) for 18 h. The mixture vfBs filt^^d through diatomaceous earth, concentrated, and 

25 purified by chromatography (0-5% MeOH/DCM) to give the title compound as an off*v^te 
soUd. MS m/z 344 (M+I-CH3). IHNMR (CDCI3) 5 7.44 (d, IH), 7.38 (d, IH), 7,15 (m, IH), 
3.7 (br d, 2H), 3.07 (m, 2H), 2.76 (s, 2H), 2.08 (br d, 2H), 1.71 (m, 2H), 1.44 (s, 9H). 
c) l-N-BOC-4-(3,4*didilorophrayl>4-cyanopiperidine 

A solution containing bis(2-chIon>ethyl)-N-BOC amine (described in US Patent 

30 5,661,163) (8.15 g, 33.67 mmol), 3,4-dicblorophenylacetDnitrile (5.05 g, 27.17 mmol), and 
DMSO (50 mL) was stirred at RT and solid cesium carbonate (17.6 g, 54.02 mmol) was 
added (in portions) over 10 mmutes. After 20 h, additional cesium carbonate (1.7 g,) was 
added, and the mixture stirred for an additional 72 h. The mixture was partitioned between 
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WBter and EtOAc, Ifae aqueous layer was removed, and Ae organic layer washed successively 
with additional water, CIM aq. HCl (2X), sat aq. NaHCCb, and brine. The organic layer was 
dried, filtered, concentrated, and the residue triturated (3:1 hexane/ethyl acetate) to give the 
title compound as an off-vtrhitb soKd. m.p. 142-145 "C. MS m/z 255 . IH NMR (CDCI3) 8 
5 7 J5 (d. IH), 7.49 (d, IH). 732 (m. IH), 4 J (br d. 2H). 3.18 (br t. 2H), 2.07 (d. 2H). 1 .89 (m. 
2H),I.48(s,9H). 

Example 4; 1 -N-Meihvi-4. ff A.HiehlnmnhenvlV4-(3-f3-cvaiio-2-inetho?cYBapha^-^-Y^3: 
10 The tide compound of the following structure 




n ? 



CI 



was prepared as a citrate, as foUows. A solution contaming 4-(3,4-dichlorophenyl)-4-(3-(3- 
cyano-2-methoxynaphth-l-yl)-3-oxo-2-azaprop-l-yl) piperidine (103 mg, 022 mmol), formic 
acid (0.25 mL), and 37% aq. formaldehyde (2 mL) was heated at 100 "C. for 18h. flien cooled 

15 and concentrated. The residue was partitioned between DCM and sat. aq. NaHCOa and the 
organic layer was removed. The basic aqueous layer was extracted with additional DCM 
(2X), and the combined organic extracts were dried, filtered, and concentrated. The residue 
was purified by chromatography (Chromatotron - silica rotor) (5% MeOH/DCM w/0.5% aq. 
NH3) and converted to the citrate salt to give the title compound as a white powder. MS m/z 

20 482 O^+H). 

Pvample St 4-f4.ChlorophftnvlV4-r3-f3- c vano-2-methoyvnaBhth-l-vlV3-oxo-2-azaprop-lT 

vUpiperidine. 

The title compound of the foUowii^ structure 



25 
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x<m& pi^aied as a citrate, as follows. In flie same manner as Example 3; but using l-N-BOC- 

M4-cWorophenyl)^3-(3-cyano-2-methoxynapMi-l-yl)-3-oxo-2-^^ 

(350 mg, 0.655 mmol), the citrate sah was isolated by filtration ftom EtjO to give tbe titte 

compound as a white powdCT. MS m/z 434 (M+H). 
5 The requisite l.N-BOC-4-(4-chlorophenyl)-4-(3-(3-cyano-2-methoxynaphth-l-yl)-3- 

oxo-2-azaprop-l-yl^iperidine was prepared as foUov«: . 

a) l-N-BOC-4-(4-<*lorophenyl)-4<3K3-cyano-2-methoxynaphth-l-yl>3-oxo-2-azaprop-l^ 
yl)pipmdine. 

In the same manner as Example 3a, but using l-N-BOC-4-aminomethyl-4-(4- 
10 chlorophenyl) pipwidine (244 mg, 0.75 mmol), 3-cyano-2-methoxy-l-n^hthoic acid (170 
mg, 0.748 mmolX HOBT lydrate (281 mg, 1.83 mmol), N-methylmorpholine (0.165 mL), 1- 
(3-(dimethylamino)propyl-3-ethylcarbodihmde hydrochloride (240 mg, 1.25 mmol), and 
DCM (10 mL), the title compound was obtdned as a foamy solid. MS m/z 434 . 

b) l.N-B004-anunomethyl-4-(4-dilorophenyl)piperidine. 

15 In the same manner as Example 3b, but using l-N-BOC-4-(4-chlorophenyl)-4- 

cyanopiperidme (1.05 g, 3.26 mmol), Raney Ni catalyst (1.4 g of 50% aq. slurry), EtOH (50 
mL), and ammonium hydroxide (25 mL), the tifle compound was obtained as a viscous oU. 
MS m/z 310 (M+H-Me). 

c) l-N-BOC-4-(4-chlorophea»yl)-4-cyanopipfflidine. 

20 A sohition containing bis(2-chloroethyl)-N-BOC amine (3.72 g, 15.38 mmol), 4- 

chlorobenzyl cyanide (2.10 g. 13.88 mmol), and anhydrous DMF (15 mL) was stirred and 
NaH (60% dispersion in mineral oil) (1.6 g, 40 mmol) was added in portions over Ih. The 
mixture was heated at 60-65 "C. for Ih, stined at RT for 72h, then was poured into ice/water 
and extracted with EtOAc (2X). The organic extracts were washed (water and brine), dried, 

25 filtered, and concentrated. The residue was purified by chromatography (8:1:1 
hexane/DCM/EtOAc) to give fee title compound as a yellow solid. MS m/z 221 . 



Pvam plefi: l-N-Methvl-4-r4-chloroDhen vn-4.r3-f3-cvflnft-2-i«ethoyvnat)hth-l-vl>-3-oxQ- 

9.aTaprftp-l .vl'^ piperiduie. 
30 The title compound of the following structure 
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was 




cWoiophenyl)-4-(3-(3-cyam)-2-methoxynaphth-l-yl)-3-oxo-2.azaprop-l-yl)^^^^ 
mg, 0.165 mmol), the citrate salt was isolated by filtratioti ftom EtiO to give the title 
5 compound as a white powder. MS m/z 448 (M+H). 

Kvamnle?: l-N-r2-MethoyvethvlV4-f4-cb lnrm>henvlV4-r-^-r3-cvano-2-methoxvaap 
Yi)-^-/%irn.?-nyap wp-l-vn pioeridine. 

The title compound of the following structure 



was prepared as a citrate, as follows. .A solution containing 4-(4-chlorophenyl)-4-(3-(3- 
cyano-2-methoxynaphth-l-yl)-3-oxo-2-azaprop-l-yl) piperidine (38.5 mg, 0.089 mmol), 2- 
bromoethyl methyl ether (55.5 mg, 0.40 mmol), TEA (0.075 mL), and DMF (0.5 mL) was 
heated (microwave) at 60 "C. for 1.25 h, stirred at RT overnight, diluted withEtOAc, then 
15 washed successively with water (2X) and sat aq. NaHCOa. The organic phase was dried, 
filtered, and concentrated. The residue was purified by chromatography (2-5% MeOH/DCM 
w/ 0.5% aq. NH3), converted to the citrate salt, and isolated by filtration firom EtiO to give th 
title compound as a -wiiite powder. MS m/z 492 (M+IQ. 



10 




20 



Example 8: 4-f3.4-DichlorophenvlV4-.f3 -f3-cvano-2.4-HiTnethoxvnanhth-l-vn-3-oxO-2- 

azaprop-l-vl'^piperidine. 

Hie title compound of ibs fi>llowing structure 
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was prepared as a dtiate, as follows. In die same manner as Example 3, but using 1-N-BOC- 
4<3,4-didJoiophenyl)-4<3<3-cyano-2,4-dimelhoxynaphth-l-y0^ 
yl)piperidine (801 mg, 1.34 mmol), TFA (25 mL), and DCM (25 mL). the citrate salt of the 
title compound was obtained as a white, foamy solid. MS m/z 498 (M+H). 
5 The requiate l-N-BOC-4-(3,4-dichlorophfaiyl)-4-(3-(3-cyano-2,4-dimethoxynaphth- 

l-yl)-3-oxo-2-aziqprc^l-yl)pq)eridine was pr^ared as follows: 
l.N-BOC^4-(3,4-dichIorophenyl)-4<3-(3-cyano-2,4-dimethoxyn^hth-l-yl>3H)xo-^^ 

az{ptop-l-yl)pip«ridtne. [M613164] 

A solution containing 3-cyano-2,4-dimethoxy-l-na5)hthoyl chloride (described in 

10 intematicmal pubKcation WO 00/20389) (408.3 mg, 1.48 mmol) and dry DCM (2.5 mL) was 
added in portions (0.25 mL) to a stirred, cooled (ice bath) solution containing l-N-BOC-4- 
(3,4-dichlorophenyl)-4-aminomethyl)piperidine (537 mg, 1.49 mmol). TEA (0.42 mL), and 
dry DCM (20 mL). After lb. tiie reaction was warmed to RT, stirred an additional 1 .5h, then 
concentrated. The residue was partitioned between water and EtOAc and the organic phase 

15 was removed and washed successively with O.IN aq. HCl (2X), water, sat aq. NaHCOa (2X), 
and brine. The organic phase was dried, filtered, concentrated, and tiie residue purified by 
chromatography (0-1% MeOIM3CM) to give tiie titte compound as an off-white, foamy solid. 
MS m/z 498. 

20 Example 9: 4-r3.4-DirfilorophenvlV4.(3.f3 . «vann-2-ethvhMnhtit-l-vlV3-oxo-2-a2aprop-l- 

vl^iperidine. 

The titie compound of the following structure 

Q 





a 

was prepared as a citrate, as follows. In tiie same manner as Example 3, but using 1-N-BOC- 
25 4-(3,4-dichlorophenyl)-4-(3-(3-cyano-2-ethytoaphtii-l-yl)-3-oxo-2-azaprop-l-yl)piperidine 

(166.8 mg, 0.294 mmol), tiie citrate salt was isolated by filtration firam EtjO to give tiie titie 

compound as a viiite powder. MS m/z 466 (M+H). 

The requisite l-N-BOC-4-(3,4-dichlorophenyl)-4-(3-(3-cyano-2-etiiyhiaphtii-l-yl)-3- 

oxo-2-azaprop-l-yl)piperidine was prepared as follows: 
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14J4-BOC-4-(3,4-dichlorophenyl)'4-(3-(3-cyano-2-e^ 
yl)piperidine. 

In the same manner as Example 3a, but using l-N-BOC-4-aminomethyl-4-(3,4' 
dichlorophenyl) piperidine (375 mg, 1.04 mmol), 3-cyano.2-efeyl-l*naphthoic acid (described 
5 in international publication WO 00/20389, (233 mg, 1 ,04 mmol), HOBT hydrate (399 mg, 2.6 
mmol),N-methylmorpholine (0.23 mL), l.(3-(dimethylamino)propyl-3-ethylcarbodiimide 
hydrochloride (330 mg, 1 .72 nmiol), and DCM (10 mL), the title compound was obtained as a 
foamy solid* MS m/z 466 . 

10 Example 10: l>N>Me1hvM-(3.4-dichlorQphenvn-4-(3-f3^vano-2>ethvhiap hth>l^v^^ 
2-a2aproD-l-vnpiperidine. 

The title compound of the following structure 




was prepared as a citrate, as foll6ws. In ttie same manner as Example 4, but using 4-(3,4- 
15 dicblorophenyl)'4-(3K3-cyano-2-ethyln^hth-l-yl)-3-oxo-2-azaprop-l-yl)piperidine (69 mg, 
0.148 mmol), die citrate salt was isolated by filtration from EtiO to give the title compound as 
a white powder. MS m/z 480 (M+IQ. 

Example 11: 

20 Following conventional procedures well known in &e phannaceudcal art, the 

following representative pharmaceutical dosage fonns containing a compound in accord with 
structural diagram I may be prq)ared: 



Tablet mg^let 

25 Compound in accord with structural diagram I 50.0 

Mannitol,USP 223.75 

Croscarmellose sodium 60 

Maize starch 15 

Hydroxypropyhnethylcellulose (HPMC), USP 2.25 
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Magnesium stearate 
Capsule 

Compound in accord wifli structural diagram I 
5 MamutoUUSP 

CroscaimeUose sodium 
Magnesium stearate 



3.0 

mg/capsule 

10.0 

488.S 

15 

1.5 



Tht pharmaceutical dosage form is administered to apatient in need thereof at a 
10 frequencydq)en<Bngonthepatientand1heprecisediseasecondi1ionbeingtieated 
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2002 -Oe- 2 9 



Claims: 



A compoimd in accord wifli structural diagram I: 

O 




5 yAierein: 

r' at each occunenoe is a moiety independently selected from CN, CF3 .OCF3, 
OCHF.. halogen, Calkyl, Q.alkenyl. C„alkynyl. R% R^ SR', NR''R^ Cll^m!%\ OK\ and 
CH20R^ where R% R^ and R" are independently at each occurrence selected from hydrogen. 
Ci^ialkyl, C(0)R^ C(0)NHR^ C02R^ or R" and may together be (CH2)|G(CH2)k or 
10 G(CH2)jG where G is oxygen, j is 1. 2, 3 or 4. k is 0, 1 or 2; R*" at each occurrence is 
independently selected from Ci.«alkyU 

R^ is selected from hydrogen and Ci^allqrl; 

R^ is selected fi»m hydrogen, Ci.6alkyl, and 

r" at each occurrence is independently selected from hydrogen, CN, CF3 .OCF3, 
15 OCHF2, halogen. CMalkyl. C«alkenyl. Q.allcynyl, R«. R*, SR% CH2NR«R^ OR^ 

CHzOR', and, where K\ K\ and R" are mdependently at each occurrence selected firom 
hydrogen, Cealkyl. C(0)R^ C(0)NHR^ C02R^ or R' and R* may together be 
(CH2)jG(CH2)k or G(CH2)jG where G is oxygen, j is 1, 2. 3 or 4, k is 0, 1 or 2, wherein R" at 
each occurrence is independently selected from Ci-^lkyl; 
20 mis 1,2 or 3; 

nisO, 1,2 or 3; 

in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 



25 



2. A compound according to Claim 1 , wherdn: 

r' at each occurrence is independently selected from CN, Ci-calkyl and Ci.«alkoxy and 

m is 1, 2 or 3; 

R^ and R' are ind^ndentiy selected from hydrogen and Ci.«alkyl, and 

r" at each occurrence is independently selected from halogen where n is 1 or 2; 
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in vivo-hydrolysable precursors thereof, and pharmaceuticaUy-acceptable salts thereof. 

3 . A compound according to Claim 1 , wherein: 

at each occurrence is independently selected from CN, ethyl and methoxy and m is 

5 l,2or3; 

and R^ are independently selected from hydrogen and methyl, and 
K* at each occunence is independently selected from halogen where n is 1 or 2; 
in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 

10 4. A compound according to Claim 1, selected from: 

l-N^methyl^3,4-dicWorophenyl)^(3<3-cyanonaphth-l-yl)-^ 

azaprop-l-yl))piperidine; 

l.N-methyl-4-(3,4HMcWorophenylH-(3-(3-^ya*io-2-methoxynaphth-^ 

N-methyl-2-azaprop-l -yl))piperidine; 
15 4-(3,4-DicWorophenylH<3K3-Kjyano.2*methoxynaphth-l-yl)0-oxo-2-^^ 

yl)piperidine; 

l-N-methyl-4-(3,4HiichlorophenylH-(3<3-K:yano-2-methoxyna 

aza9>rop-l -yl)piperidine; 

4-(4-chlorophenyl)-4-(3-(3-cyano-2-methoxynaphth-l-yl>3-oxo-2-azap 

20 yl)piperidine; 

l-N-methyM-(4-cMorophenylH<3K3-cyano-2-methoxynaphth-l-yl)-3-oxo-2- 

azaprop-l-yl)piperidine; 

l.N<2-methoxyethyl)'4-(4^Worophenyl>4-(3-(3-cyano-2.methoxynaphA^ 

oxo-2-azaprop-l-yl) piperidine; 
25 4-(3,4-dichlorophenyl)-4-(3-(3-cyano-2,4-dimethoxynaphth-l-yl)^^ 

yl)piperidine; 

4-<3,4-dicMoropheny0-4<3<3-cyano-2-ethylnaphth-l-yl)-3-oxo-2-aza^^ 
yl)piperidine, and 

l.N-methyM-(3,4-dicWorophenylHK3-(3-cyano-2-ethykmphth-l-^^^^ 

30 azaprop-l-yl)piperidine, 

and pharmaceutically-acceptable salts thereof. 



10 
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5. A phannaceudcaUy-acceptable salts of a compound according to Claim 1 made with 
an inorganic or organic add which affords a physiologicaUy-aoceptable anion. 

6. A pharmaceuticaUy-acceptable salts of a compound according to Claim 5, wherein 
said inorganic or organic acid is selected fiom hydrochloric, hydrobromic, sulfuric, 
phosphoric melhanesulfonic. sulfemic, para-toluenesulfonic, acetic, citric, lactic, tartaric, 
malonic. fomaric, ethanesulfonic. benzenesulfonic. cyclohexylsulfamic, saUcyclic and quinic 
acids. 

7. A phannaceutical composition comprising a compound according to Claim 1, an in 
vivo-hydrolysable precursor or a phaimaceutically-acceptable salt thereof and a 

le carrier. 



8. A method of treatmg a disease condition wharein antagonism of NKi recq?tors in 
15 combination with SSRI activity is beneficial which method comprises administering to a 

warm-blooded animal an effective amount of a compound according to Claim 1 or an in vivo- 
hydiolysable precursor or a pharmaceutically-acceptable salt thereof. 

9 The use of a compound according to Claim 1 or an in vivo-hydrolysable precursor or a 
20 pharmaceutically-acceptable salt thereof in the preparation of a medicmnent for use in a 
disease condition wherein antagonism of the NK, receptors and SSRI activity is beneficial. 

10. A method for treatmg a disorder or condition selected from hypertension, depression 
in cancer patients, depression m Parkinson's patients, postmyocardial mferction depression. 

25 subsyndiomal symptomatic depression, depression in infertile women, pediatric depression, 
major depression, single episode depression, recurrent depression, child abuse induced 
depression, post partum depression, generalized anxiety disorder, agoraphobia, social phobia, 
simple phobias, posttraumatic stress syndrome, avoidant personaUty disorder, premature 
ejaculation, anorexia nervosa, bulimia nervosa, obesity, addictions to alcohol, cocaine, heroin. 

30 phenobarbital. nicotine or benzodiazepines; cluster headache, migraine, pain, Alzheimer's 
disease, obsessive-compulsive disorder, panic disorder, dementia, amnestic disorders, age- 
related cognitive decline, dementia in Parkinson's disease, neuroleptic-induced parkinsonism, 
tardive dyskinesias, hyperprolactinaemia, vasospasm, cerebral vasculature vasospasm. 
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cerebellar ataxia, gastrointestiwd 1«ot disoideis. negative symptoms of schizophrenia, 
premenstrual syndrome, fibromyal^a syndrome, stress incontinence. Tourette's syndrome. 
trichotiUomama. kleptomania, male impotence, attention deficit hyperactivity disorder, 
chronic paroxysmal hemiciania and headache associated >«ith vascular disorders m a 
n^nmud. comprising administering an effective amount of a compound accordmg to Clam. 1 
. or a pharmaceuticaUy-acceptable salt thereof effective in treating such disorder or condition 
and a phaimaceutically-acoeptable carrier. 
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^ « T R A C T 
mc: SFIROPIPEBIDINE COMPOUNDS AND THEIR USE 
Compounds having the fottowing structure 



(R')„ 

MFheiein R». R^ R», R* and n are as defined inlhe specification, in vivo-hydrolysable 
precursors ihaeot phannaceuticany-acceptaMe salts thereof, the use in &erapy and 
pharmaceutical compositions and mefliods of treatment using the same. 



